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As we learn more about the receptor binding process, we might find potential binding sites for drugs that are not obvious. The obvious binding site for these glutamate receptors is where the molecule settles into its binding pocket, but there may be a less obvious binding site along the binding pathway that may have high affinity for a drug. The question that motivated the study was: does a neurotransmitter diffuse direction into the binding site of a glutamate receptor to activate it or does the receptor somehow assist the neurotransmitter in binding to it? And we found that the latter was true: the glutamate molecule gets an "assist" from the receptor. The implication is that this assistance accelerates the rate at which the receptor responds to glutamate at a synapse. Through the journal, we published a sample simulation from our study that shows the binding process: https://youtu.be/94SPOhhY8wg. The molecule highlighted in purple is the neurotransmitter glutamate, and the movie shows an example binding pathway that glutamate takes to find its way into the binding site. Along the path, it sticks to elements on the surface of the receptor, and these elements help guide the molecule into its binding pocket.
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The simulation shows only the portion of the receptor that binds glutamate and not the entire receptor. We wanted to focus specifically on the binding site for glutamate, so we didn't simulate the rest of the receptor. However, we're currently working on simulating the rest of the receptor to expand the scope of our study.
Simulating these processes at a high level of detail can take an enormous amount of computing power, so we simplify the mathematical descriptors that go into the simulation. This means that we lose some degree of detail, but this is a trade-off that enable us to do these simulations on a biologically-relevant timescale.
Most of the code we use to do these simulations are already open source. There are research groups constantly working on improving the accuracy of these simulations.
How long, in decades or centuries, are we from being able to simulate an entire brain?
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You could simulate an entire brain, but not with these types of simulations. There are researchers looking at simulations of how entire organs function, such as the heart and brain, but the simulation itself does not replicate each molecule in the organ.
What does it mean for a neurotransmitter to bind to something? sciencereader3455 A binding event is when the neurotransmitter has a stable association with a receptor, and this provides the energy required for the receptor to activate. In more simple terms, it's how the body activates neurons. Almost all biological processes involve binding between molecules.
In this study, in addition to the stable binding of glutamate to its receptor, we also see more weaker associations between these two, and we found that they are also important to the receptor's function.
Does your research include memory loss and/or brain damage from trauma or death, or is it only for degenerative diseases?
Boxisaurus-Wrex
Glutamate receptors are associated with all of these diseases and conditions. So, the more we learn about how glutamate receptors work, the closer we come to developing therapies tailored to each of them.
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